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Abstract
Background: Given the high prevalence of mental health problems after disasters it is important to study
health services utilization. This study examines predictors for mental health services (MHS) utilization
among survivors of a man-made disaster in the Netherlands (May 2000).
Methods: Electronic records of survivors (n = 339; over 18 years and older) registered in a mental health
service (MHS) were linked with general practice based electronic medical records (EMRs) of survivors and
data obtained in surveys. EMR data were available from 16 months pre-disaster until 3 years post-disaster.
Symptoms and diagnoses in the EMRs were coded according to the International Classification of Primary
Care (ICPC). Surveys were carried out 2–3 weeks and 18 months post-disaster, and included validated
questionnaires on psychological distress, post-traumatic stress reactions and social functioning.
Demographic and disaster-related variables were available. Predisposing factors for MHS utilization 0–18
months and 18–36 months post-disaster were examined using multiple logistic regression models.
Results:  In multiple logistic models, adjusting for demographic and disaster related variables, MHS
utilization was predicted by demographic variables (young age, immigrant, public health insurance,
unemployment), disaster-related exposure (relocation and injuries), self-reported psychological problems
and pre- and post-disaster physician diagnosed health problems (chronic diseases, musculoskeletal
problems). After controlling for all health variables, disaster intrusions and avoidance reactions (OR:2.86;
CI:1.48–5.53), hostility (OR:2.04; CI:1.28–3.25), pre-disaster chronic diseases (OR:1.82; CI:1.25–2.65),
injuries as a result of the disaster (OR:1.80;CI:1.13–2.86), social functioning problems (OR:1.61;CI:1.05–
2.44) and younger age (OR:0.98;CI:0.96–0.99) predicted MHS utilization within 18 months post-disaster.
Furthermore, disaster intrusions and avoidance reactions (OR:2.29;CI:1.04–5.07) and hostility
(OR:3.77;CI:1.51–9.40) predicted MHS utilization following 18 months post-disaster.
Conclusion: This study showed that several demographic and disaster-related variables and self-reported
and physician diagnosed health problems predicted post-disaster MHS-use. The most important factors to
predict post-disaster MHS utilization were disaster intrusions and avoidance reactions and symptoms of
hostility (which can be identified as symptoms of PTSD) and pre-disaster chronic diseases.
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Background
Most disaster survivors experience a number of responses
in the aftermath of a disaster, such as feelings of sadness,
anger, guilt, numbness and sleep disturbances. These
responses can be seen as normal stress reactions to an
abnormal situation. However, some survivors are more
affected than others and develop serious mental health
problems, such as anxiety disorders, depression and post-
traumatic stress disorder (PTSD) [1-4]. PTSD is the most
common psychiatric disorder after a traumatic event and
is characterised by having three categories of symptoms:
intrusion, avoidance and hyperarousal. Intrusions are
manifested in a preoccupation with the disaster, repeated
thoughts about the event, vivid memories accompanied
by painful emotions or nightmares. Avoidance reactions
such as emotional numbness, refusal to talk about it and
avoidance of locations reminding of the traumatic event
are considered as attempts to block out the intrusions.
Hyperarousal is characterised by a state of nervousness,
accelerated heart beat, difficulty sleeping.
Treatment for mental disorders is important to reduce
symptoms and to prevent future problems. An important
impulse to prevent and conquer disaster health problems
is the delivery of specific services to deal with the needs of
the affected population. Disaster mental health services
(MHS) are aimed at returning community equilibrium by
restoring psychological and social functioning of individ-
uals and limiting the occurrence and severity of these
adverse disaster-related health problems [5]. Treatments
for different disaster-related disorders have been found
effective in reducing symptoms [6-8].
Several studies on MHS utilization following disaster have
been carried out in the past. For example, Boscarino con-
cluded that 10% of the Manhattan residents increased
their mental health visits within 30 days following the
September 11th terrorist attacks compared to the month
before the disaster [9].
For effective public health planning, it is essential to deter-
mine factors that predispose to MHS utilization. Two
recent reviews have focused on predictors or predisposing
factors for MHS-use [10,11]. In a critical review of 34 stud-
ies regarding health services use among trauma survivors,
including disaster survivors, Elhai et al demonstrated that
survivors with a previous trauma history and female
trauma survivors (veteran studies excluded) more fre-
quently used MHS than their counterparts. They showed
that (subclinical) PTSD was clearly related to increased
use of MHS. Furthermore, they found various results for
different subgroups, such as age group (either unrelated to
MHS use or older age predicted MHS use), racial group
(either no association or immigrants were less likely to use
MHS), unemployment (predicting greater MHS use or no
relation) [10]. Gavrilovic found that the most important
factors associated with treatment seeking appear to be a
higher level of psychopathology, the type and level of the
traumatic event and sociodemographic characteristics
[11].
However, some of the studies reviewed were based on self-
reported data and applied only descriptive/unadjusted
statistics. The reviewed studies did not differentiate
between different post-disaster periods regarding the fac-
tors associated with seeking treatment from MHS.
To our knowledge, few studies have used electronic MHS
records as an outcome of MHS utilization in combination
with predisposing variables from both electronic medical
records (EMRs) and self-reported questionnaires. A recent
study conducted after hurricane Katrina among evacuated
veterans showed the importance of electronic records
regarding health care delivery after the disaster [12].
The present study adds to the existing literature as it is
based on a population of disaster survivors who were all
registered with a GP. Data from both (pre- and post-disas-
ter) electronic records and post-disaster self-reports were
available and were tested in multivariate models in order
to control for possible confounders. The electronic
records of one MHS, which was specially implemented for
disaster survivors only, was used as an outcome variable.
Furthermore, we analysed two different post-disaster peri-
ods in which survivors sought help to examine possible
differences in factors associated with help seeking.
The aim of the present study is to examine predisposing
factors for MHS use in survivors of a man-made disaster.
In addition, we analysed the predisposing factors for
MHS-use for two post-disaster periods.
Methods
Background
On 13 May 2000, a fireworks depot exploded in the city
of Enschede, the Netherlands, which destroyed a large
part of the neighbourhood. As a result, 23 people were
killed, about 1000 were injured and 1200 lost their homes
[13]. Immediately after the disaster, a local community
mental health service was implemented exclusively for
victims of this disaster. Much attention was given to the
availability of this service through public campaigns by
leaflets, papers, radio and television to stimulate people
with mental problems to seek treatment. Survivors in this
MHS received mental health care provided by psycholo-
gists, psychiatrists and social workers. After the disaster a
large scale study was implemented to explore disaster-
related consequences in affected residents involved in the
aftermath of the disaster [13]. This study consisted of two
different approaches: 1) a longitudinal surveillance usingBMC Public Health 2007, 7:173 http://www.biomedcentral.com/1471-2458/7/173
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the electronic registration systems of health care providers
(i.e. general practitioners, mental health care unit [14,15].
and 2) longitudinal surveys in which affected residents of
18 years and older were invited to participate [16]. In the
current study these three different databases (from general
practitioners, a mental health service unit and surveys)
were combined.
Design
Figure 1 shows the study design. Data from the MHS-elec-
tronic records were extracted for the period 13 May 2000
to 13 May 2003. Self-report questionnaires were adminis-
tered on two occasions. The first measurement (T1) was
conducted 2–3 weeks post-disaster, the second measure-
ment (T2) 18 months post-disaster. Participants gave their
written informed consent and a Medical Ethical Commit-
tee approved the study protocols.
Data from the EMRs of the general practitioners were
extracted from 13 January 1999 to 13 May 2003. Data col-
lection procedures were in accordance with the privacy
protection guidelines of the Dutch Data Protection
Authority.
Participants
Our target population consisted of all affected residents,
18 years and older, who received help in the specific MHS
(n = 1,008) within the study period. For 339 survivors out
of this 1008, both data from the electronic medical records
(EMRs) of their GPs and data from the surveys were avail-
able. These 339 patients formed the study population
(MHS-group). Analyses showed that these 339 patients
did not differ from the remaining MHS patients on sex,
immigrant status, age, and forced relocation due to dam-
aged housing (an indicator of exposure). 239 out of these
339 survivors who were registered in the MHS unit sought
help between 0–18 months post-disaster; 100 persons
were registered in the electronic register between 18–36
months post-disaster. The mean duration of the treatment
in the MHS was around 7.5 months and survivors had 12
contacts/consultations on average.
Our non-MHS group consisted of 1,197 disaster survivors
who were included both in the longitudinal surveillance
in general practice (whose EMRs were available) and in
the surveys. The non-MHS group did not attend this spe-
cific MHS unit.
Databases and instruments
Electronic MHS records
A number of demographic variables (sex, age, immigrant
status – defined as first and second generation versus
Dutch natives) and information on number of contacts
and date of admission was recorded in the electronic data-
base.
Electronic medical records
In the Dutch health care system each citizen is registered
with one GP who acts as a gatekeeper to secondary care.
Information on patients' symptoms and diagnoses was
extracted from the electronic medical records (EMRs) of
the GP and was registered according to the International
Classification of Primary Care (ICPC) [17]. Using individ-
ual ICPC codes will result in rather small numbers. There-
fore, clusters of ICPC codes were composed according to
the type of health problem (eg. psychological problems,
chronic diseases, musculoskeletal-, gastrointestinal- and
respiratory symptoms) [18]. Prevalence rates were calcu-
lated as whether or not a patient consulted the GP in a
given period for health problems in a specific cluster.
In addition, information on forced relocation as a result
of the disaster and health insurance was available. Until
2006, the Dutch insurance system was divided into public
(state run) and private health insurance. Persons were
publicly insured when their gross annual income was
below a certain level. Therefore, type of health insurance
can be used as a proxy for socioeconomic status (SES).
Surveys
The following demographic characteristics were used for
the present study: marital status and employment status.
Furthermore, survivors were asked if they were injured as
a result of the disaster and whether they lost a family
member/friend or colleague as a result of the disaster.
Participants filled out the following questionnaires on
both T1 and T2.
To assess psychological distress the Dutch version of the
SCL-90-R was administered which has good psychometric
properties [19,20]. Items have a 5-point intensity scale (1
= not at all, 5 = extremely) to assess the severity of several
Study design Figure 1
Study design. MHS = mental health services; EMRs = elec-
tronic medical records; P = period; T = time.
P0 P1 P2
MHS
                 EMRs
   T1    T2            Surveys
        -16 months                         0              18 months                       36 monthsBMC Public Health 2007, 7:173 http://www.biomedcentral.com/1471-2458/7/173
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symptoms over the past 7 days. For the purpose of the
present study, we used the subscales anxiety (10 items),
depression (14 items), hostility (6 items) and somatisa-
tion (12 items). The 95th percentile of a Dutch normative
sample was used as a cut-off score, indicating a 'very high'
score [18]. The internal consistency of the SCL-90-R sub-
scales was satisfactory with Cronbach's alphas ranging
from .79 to .95 on both measurements.
To examine disaster intrusions and avoidance reactions,
the Dutch version of the Impact of Event Scale (IES) was
used, which consists of 15 items that are rated on a 4 point
frequency scale (0 = not at all, 5 = often) to assess symp-
toms over the past 7 days. Reliability and validity of this
instrument has been found to be satisfactory [21,22]. A
cut-off score of 26 was used for the IES subscales to distin-
guish low versus high scores [23]. At both measurements
the internal consistency was good with Cronbach's alpha
coefficients raging from 0.84 to 0.91. The IES 2-factor
structure has convergent validity with diagnosed PTSD
[21].
To assess social functioning problems as a result of health
problems, a subscale of the RAND-36 health survey was
used [24]. The subscale consists of 2 items that are rated
on a 5 point frequency scale (1 = not al all, 5 = very often)
and assess social functioning in the past 2 weeks for T1
and in the past 4 weeks for T2. The scores were dichot-
omised; a score of 1 represented a score of more than one
standard deviation below the average score of a Dutch
national sample [25]. Cronbach's alpha coefficients for
this sample ranged from .77 to .86 at both measurements.
Statistical analyses
Group differences on demographic characteristics
between MHS users and the non-MHS group were exam-
ined using Chi square tests (categorical variables) and t-
tests (continuous variables).
To examine which factors predicted post-disaster MHS, we
used a multiple logistic regression strategy. In the first
model, we examined whether demographic and disaster-
related variables predicted MHS use. The following inde-
pendent variables were entered in the regression analyses
simultaneously: sex, age, insurance type, immigrant sta-
tus, marital status, employment status, forced relocation,
injuries as a result of the disaster and whether the lost a
family member/friend of colleague as a result of the disas-
ter. Because of low cell frequencies, the latter two variables
were combined into one variable for the analysis
('injured'). The adjusted OR and 95% confidence intervals
(CI) were reported. In the second model, we examined
whether different health measures predicted MHS-use,
after controlling for the demographic and disaster-related
variables which were entered in the first model. The
health-related variables were added separately into the
regression model in order to study the adjusted OR (and
95% CI) for that specific variable. ORs adjusted for demo-
graphic characteristics and their 95% CI were reported.
To examine significant independent predictors for post-
disaster MHS use, a multiple regression analysis was per-
formed in the third (saturated) model in which all varia-
bles (demographic-, disaster-related and health-related
variables) were entered simultaneously. Multicolinearity
was not a factor in the analysis. Backward stepwise logistic
regression analysis revealed no differences in significant
outcomes compared to results of the fully saturated
model. All statistical analyses were carried out using SPSS
version 11.5 [26].
Results
Sample characteristics
The sample characteristics of the survivors registered with
the MHS are presented in table 1. Compared to the non-
MHS group, survivors who were registered with the MHS
were younger, more often relocated and publicly insured
and were more likely to be immigrants and injured as a
result of the disaster. The prevalence rates of health prob-
lems for both MHS-users and non-MHS-users are listed in
table 2 and 3. MHS-users were more likely to present psy-
chological problems before the disaster compared to non
MHS users.
Predictors for post-disaster MHS use
To investigate factors associated with post-disaster MHS
use socio-demographic and disaster variables were
entered into the first regression model. Younger age,
forced relocation, immigrant status, public insurance,
unemployment, and being injured as a result of the disas-
ter were significantly associated with MHS-utilization
within 18 months post-disaster (table 4). Forced reloca-
tion and public insurance were also associated with MHS-
use in a later period.
The results of the second regression model showed that a
high score on the SCL-90-R subscales, RAND-36 social
Table 1: Characteristics of the study population (MHS users) and 
non-MHS users
MHS (n = 339) Non-MHS (n = 1197)
% Females 51.0 48.0
% Public insurance 86.1 70.4***
% Relocated 33.6 11.7***
% Immigrant 42.6 28.0***
% Injured 22.7 9.9***
% Single 12.1 11.4
Mean age (SD) 39.8 (13.3) 42.8** (15.2)
** p < .01, *** p < .001BMC Public Health 2007, 7:173 http://www.biomedcentral.com/1471-2458/7/173
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functioning subscale and IES were all significantly associ-
ated with MHS use in the subsequent period (see table 5).
Furthermore, pre- and post-disaster musculoskeletal
problems predicted MHS use respectively within and fol-
lowing 18 months post-disaster. Pre-disaster chronic dis-
eases predicted MHS use within 18 months post-disaster
and pre- and post-disaster physician diagnosed psycho-
logical problems were found to predict MHS use 18
months following the disaster (table 6).
In the third regression model, disaster intrusions and
avoidance reactions and symptoms of hostility were sig-
nificant independent predictors for MHS utilization 0–18
months following the disaster after adjustment for all
other variables (table 7). Chronic diseases remained a sig-
nificant predictor for MHS utilization within 18 months
post-disaster. Although not statistically significant in table
6, ORs above 1.7 were observed for relocation, social
functioning problems, public insurance and physician
diagnosed musculoskeletal problems in P2 (ORs = 1.95,
1.79, 3.03 and 1.89 respectively), which might suggest
that these factors are predictors.
Discussion
This study examined factors associated with post-disaster
mental health service utilization in survivors of the Ensch-
ede fireworks explosion in The Netherlands. Our results
provided evidence that demographic- and disaster related
variables, self-reported symptoms and physician diag-
nosed health problems predicted MHS utilization after
the disaster. Younger age, unemployment, immigrant sta-
tus, low SES, forced relocation and personal loss/injuries
Table 3: Prevalence rates of physician diagnosed health problems 16 months pre-disaster and 18 months post-disaster
Physician diagnosed 
health problems
MHS Non-MHS
16 months pre-disaster (P0) 18 months post-disaster (P1) 16 months pre-disaster (P0) 18 months post-disaster (P1)
N%N% N%N%
Psychological 
problems
95 31.42 272 84.012 215 21.32 546 50.312
Chronic diseases 160 52.8 177 54.6 464 45.9 540 49.81
Musculoskeletal 
problems
145 47.9 185 57.112 416 41.1 483 44.512
Gastrointestinal 
problems
82 27.1 105 32.42 226 22.4 251 23.12
Respiratory problems 87 28.7 101 31.22 280 27.7 244 22.512
1. Statistically significant differences compared to the previous period within groups (X2; p < .01)
2. Statistically significant differences between groups within periods (X2; p < .01)
Table 2: Prevalence rates of self-reported health problems 2–3 weeks and 18 months post-disaster
Self-reported 
health problems
MHS Non-MHS
2–3 weeks post-disaster (T1) 18 months post-disaster (T2) 2–3 weeks post-disaster (T1) 18 months post-disaster (T2)
N%N%N%N%
Depression (SCL-
90-R)
128 47.22 88 37.02 182 17.02 70 8.412
Anxiety (SCL-90-R) 123 44.62 86 35.712 200 18.42 58 6.912
Hostility (SCL-90-
R)
126 45.52 93 37.82 185 16.92 60 7.112
Somatisation (SCL-
90-R)
95 34.22 79 32.92 129 12.02 65 7.712
Intrusions and 
avoidance reactions 
(IES)
250 90.62 159 58.81 729 67.32 265 32.412
Social functioning 
(RAND-36)
213 71.22 120 47.212 467 41.42 168 19.212
1. Statistically significant differences compared to the previous period within groups (X2; p < .01)
2. Statistically significant differences between groups within periods (X2; p < .01)BMC Public Health 2007, 7:173 http://www.biomedcentral.com/1471-2458/7/173
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as a result of the disaster were among the demographic-
and disaster related variables predisposing for post-disas-
ter MHS-utilization. Survivors who reported higher levels
of emotional problems and problems on social function-
ing directly after the disaster were more likely to seek post-
disaster MHS utilization. Regarding physician diagnosed
health problems, pre-disaster psychological and muscu-
loskeletal problems predicted post-disaster MHS use.
When al variables were taken into account, disaster intru-
sions and avoidance reactions, symptoms of hostility and
chronic diseases prior to the disaster were found to be the
most important factors to predict post-disaster MHS utili-
zation.
Our findings regarding the influence of demographic var-
iables and disaster related variables on service utilization
are to a large extent in line with what is found in earlier
studies [1,9,14,27-31]. However, in our study we found
an opposite effect for immigrant status (more likely to use
MHS) in comparison to other studies [10]. Our finding
that immigrants had a higher chance of using MHS was
also found in other studies after this disaster where evi-
dence was found that affected immigrants reported more
psychological problems (before the disaster) and use
MHS more often than native survivors [32,33]. A plausi-
ble explanation for the higher rates of MHS utilization
among this group is that their higher rates of pre-disaster
psychological health problems may be indirectly related
Table 5: Predictors for MHS utilization; adjusted Odds Ratios and 95% confidence intervals
Self-reported health problems MHS use 0–18 months post-disaster (P1)
2–3 weeks post-disaster (T1) OR1 95% CI
Social functioning problems (RAND-36) 2.14 1.53–2.99***
Anxiety (SCL-90-R) 2.53 1.78–3.59***
Depression (SCL-90-R) 3.05 2.14–4.33***
Somatisation (SCL-90-R) 2.47 1.70–3.59***
Hostility (SCL-90-R) 3.14 2.22–4.44***
Intrusions and avoidance reactions (IES) 4.04 2.37–6.91***
MHS use 18–36 months post-disaster (P2)
18 months post-disaster (T2) OR1 95% CI
Social functioning problems (RAND-36) 2.97 1.74–5.07***
Anxiety (SCL-90-R) 2.17 1.12–4.22*
Depression (SCL-90-R) 2.08 1.07–4.07*
Somatisation (SCL-90-R) 2.34 1.20–4.56*
Hostility (SCL-90-R) 3.64 1.93–6.87***
Intrusions and avoidance reactions (IES) 2.67 1.39–5.14**
1adjusted for demographic- and disaster related variables (sex, age, relocation, immigrant, marital status, public insurance, unemployment, injuries); 
* p <.05, ** p < .01, *** p < .001
Table 4: Predictors for MHS use; adjusted Odds Ratios and 95% confidence intervals
Demographic and 
disaster-related 
variables
MHS use 0–18 months post-disaster 
(P1) n = 239
MHS use 18–36 months post-disaster 
(P2) N = 100
MHS use 0–36 months post-disaster N 
= 339
OR1 95% CI OR1 95% CI OR1 95% CI
Females 0.95 0.69–1.30 1.18 0.75–1.86 1.02 0.78–1.35
Age (in decades) 0.98 0.97–.99** 0.99 0.97–1.00 .98 0.97–0.99***
Relocation 2.42 1.70–3.47*** 2.51 1.54–4.09*** 2.98 2.16–4.13***
Immigrant 1.55 1.12–2.14** 1.33 0.83–2.13 1.57 1.18–2.09**
Single 0.80 0.47–1.35 1.33 0.69–2.56 0.95 0.61–1.48
Public insurance 1.49 1.00–2.22* 2.85 1.34–6.05** 1.86 1.30–2.67**
Unemployed 2.60 1.79–3.78** 1.95 0.96–3.99 2.38 1.75–3.95**
Injured 2.60 1.79–3.78*** 1.29 0.71–2.35 2.49 1.75–3.55***
1adjusted for the other demographic- and disaster-related variables (sex, age, relocation, immigrant status, marital status, public insurance, 
unemployment, injuries); * p <.05, ** p < .01, *** p < .001BMC Public Health 2007, 7:173 http://www.biomedcentral.com/1471-2458/7/173
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Table 7: Multivariate logistic regression results of independent predictors for MHS use at P1 (0–18 months post-disaster) and P2 (18–
36 months post-disaster)
Independent variables MHS use MHS use
P1 P2
OR1 95% CI OR1 95% CI
Female 0.87 0.60–1.25 1.09 0.55–2.16
Age (in decades) 0.98 0.96–0.99** 0.98 0.96–1.00
Relocation 1.40 0.90–2.17 1.95 0.95–4.01
Immigrant 0.87 0.58–1.31 0.89 0.41–1.92
Single 0.75 0.40–1.40 0.50 0.14–1.71
Public insurance 1.05 0.66–1.67 3.03 0.75–5.52
Unemployed 1.23 0.61–2.51 1.40 0.40–4.87
Injured 1.80 1.13–2.86* 1.02 0.39–2.66
Social functioning problems (RAND-36) 1.61 1.05–2.44* 1.79 0.86–3.73
Anxiety (SCL90) 0.98 0.56–1.70 0.86 0.28–2.68
Depression (SCL90) 1.24 0.71–2.17 0.77 0.27–2.17
Somatisation (SCL90) 1.21 0.72–2.01 0.81 0.25–2.60
Hostility (SCL90) 2.04 1.28–3.25** 3.77 1.51–9.40**
Intrusions and avoidance reactions (IES) 2.86 1.48–5.53** 2.29 1.04–5.07*
Psychological problems (GP) 0.99 0.66–1.50 0.96 0.46–2.03
Chronic diseases (GP) 1.82 1.25–2.65** 0.99 0.50–1.99
Musculoskeletal problems (GP) 1.11 0.77–1.62 1.89 0.95–3.75
Gastrointestinal problems (GP) 1.20 0.79–1.82 1.04 0.50–2.17
Respiratory problems (GP) 0.80 0.53–1.21 0.80 0.37–1.71
1adjusted for demographic- and disaster related variables, self-reported health problems and physician diagnosed health problems
* p <.05, ** p < .01, *** p < .001
Table 6: Predictors for MHS utilization; adjusted Odds Ratios and 95% confidence intervals
Physician diagnosed health problems MHS use 0–18 months post-disaster (P1) MHS use 18–36 months post-disaster (P2)
OR1 95% CI OR1 95% CI
16-0 months pre-disaster (P0)
Psychological problems 1.33 0.92–1.91 1.75 1.07–2.86*
Chronic diseases 1.81 1.29–2.52** 1.20 0.75–1.93
Musculoskeletal problems 1.42 1.02–1.96* 1.25 0.78–1.99
Gastrointestinal problems 1.40 0.97–2.01 0.84 0.48–1.48
Respiratory problems 1.08 0.76–1.53 1.17 0.71–1.93
0–18 months post-disaster (P1)
Psychological problems na Na 1.80 1.06–3.05*
Chronic diseases na Na 0.95 0.59–1.54
Musculoskeletal problems na Na 2.16 1.33–3.50**
Gastrointestinal problems na Na 1.25 0.76–2.07
Respiratory problems na Na 1.06 0.63–1.78
1adjusted for demographic- and disaster related variables (sex, age, relocation, immigrant, marital status, public insurance, unemployment, injuries); 
na: not applicable; * p <.05, ** p < .01, *** p < .001BMC Public Health 2007, 7:173 http://www.biomedcentral.com/1471-2458/7/173
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to increased post-disaster MHS use. Possibly immigrants
also displayed higher MHS use prior to the disaster. How-
ever, in our study pre-disaster MHS data were not availa-
ble so we could not test this. Another explanation for the
higher MHS utilization among immigrants in our sample
could be found in the strategy of the MHS-unit which
acted pro-actively with regard to minority groups. How-
ever, our definition of immigrants (first and second gen-
eration) is different from studies who use ethnicity and
therefore can not be compared with [9,34-36].
Furthermore, we found in our study is that sex did not pre-
dispose for MHS use although former studies showed a
positive relation for females [9,37]. Also, Dutch women
use mental health services more often than their counter-
parts [38]. Another study among survivors of the same dis-
aster found no differences in post-disaster psychological
problems between men and women in general practice
[39]. The absence of sex differences in help seeking behav-
iour may therefore be characteristic for this disaster.
We found that disaster intrusions and avoidance reactions
and symptoms of hostility were important factors to pre-
dict post-disaster MHS utilization. The symptoms can be
seen as the main clusters (re-experiencing, avoidance,
arousal) of PTSD (according to the DSM-IV-criteria)
which is found to be positively related to MHS use
[10,11].
It is acknowledged that survivors presenting pre-disaster
psychological problems are more at risk for psychological
and physical health problems after the disaster
[1,14,40,41]. Never reported before is our finding that
survivors presenting physical health problems before the
disaster are more likely to make use of MHS, even after
controlling for confounders (table 6). Pre-disaster chronic
diseases remained also an important independent predic-
tor for post-disaster MHS-utilization after controlling for
other variables (table 6). Our finding that somatic symp-
toms predict mental health seeking can be explained by
the understanding that physical health problems are pos-
itively related to psychopathology and disability, and as a
result of that, also to the need for mental health treatment.
Another explanation for higher MHS utilization among
individuals presenting chronic diseases is that they might
be more likely to visit their general practitioner who diag-
noses mental health problems and initiate treatment [11].
This finding implies that patients with chronic diseases
are vulnerable during a disaster and therefore may be in
need for mental support afterwards.
Several limitations should be addressed. The sample
included a limited number of people as information from
only one MHS unit was used. Persons visiting other health
care providers (private psychologists and psychiatrists,
inpatient institutions) were not included. This indicates
that our results may be typical for the population who
sought help in this unit. Although the study-population
did not differ on demographic and disaster-related varia-
bles from MHS-patients who did not participate, it is pos-
sible that a selection has occurred, limiting the
generalizability of the results. However, a study investigat-
ing selective participation in the health surveys of affected
residents found that even though there was selective par-
ticipation in the surveys, this did not affect the results
[42]. Also our MHS data did not differentiate between the
type of contact given (visits for preventive reasons, treat-
ment) and treatment-time. A drawback of the study is that
we did not measure pre-disaster mental health care utili-
zation as the registration system was not running before
the disaster. It is acknowledged that former treatment pre-
dicts post-disaster treatment [43]. The registration system
in the MHS did not attain information on diagnoses (and
therefore the diagnoses of PTSD could not be made), our
finding underscores the importance of diagnosing in
mental health services and in general practice (also for
comparison purposes). Our 'non-MHS-group' was
defined as disaster survivors who did not visit the specific
MHS unit. However, it is possible they received post-dis-
aster treatment of trauma in the private circuit. Further
examination by self-reports 18 months post-disaster
showed that around 5.6% of the disaster survivors in this
group contacted a private psychologist/psychiatrist in the
past 12 months for their disaster-related health problems.
The strength of our study is that we had a unique oppor-
tunity to combine survey data with medical records from
general practitioners, allowing the collection of both sub-
jective and objective information respectively. Besides,
actual pre-disaster information on health status was avail-
able from the medical records. Having these pre-disaster
data is rather unique in disaster research as most studies
lack these data or are measured retrospectively which is
more prone to recall bias. By using electronic records
(EMRs of GPs and MHS) we excluded the possibility of
respondents' recall bias and patients were not burdened in
the data collections, which is an important issue after a
catastrophic event. The present study fills a gap in disaster
literature as most studies rely on self-reports only while in
the present study both self-reported data and data from
electronic medical records (containing pre-disaster data)
were combined. Another strength of our study is that we
studied a MHS-unit which was specially implemented for
disaster-related treatment and all patients registered in
this unit suffered disaster-related problems. GPs and
health care professionals in the city were motivated to
refer patients with disaster-related problems to this serv-
ice.BMC Public Health 2007, 7:173 http://www.biomedcentral.com/1471-2458/7/173
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Conclusion
This study shows that demographic and disaster-related
factors and psychological and somatic health problems
predict post-disaster MHS utilization. However, the most
important factors that predispose for post-disaster MHS
utilization are disaster intrusions and avoidance reactions
and symptoms of hostility (which can be identified as
symptoms of PTSD) and pre-disaster chronic diseases.
This implies that survivors experiencing chronic diseases
before the incident are especially vulnerable during a dis-
aster and therefore may be in need for mental support
afterwards.
The implementation of electronic registration systems in
health services is important for future disaster-studies as it
provide important information on pre-disaster health sta-
tus. Putting information from both self-reports and elec-
tronic registration systems into a multivariate framework
allows us to correct for potential confounders which adds
to the existing literature on predictors for MHS utilization.
An important direction for future research is the investiga-
tion of PTSD and the medical conditions.
Competing interests
The author(s) declare that they have no competing inter-
ests.
Authors' contributions
All authors read and approved the final manuscript. DJO
drafted the design, analysed and interpreted the data and
drafted the manuscript. PGV and LG supervised the data
collection from the surveys and participated in prepara-
tion of the manuscript. MM made substantial contribu-
tions to data analysis, interpretation of data and
preparation of the manuscript. AJED participated in the
design and assisted in the preparation of the manuscript.
CJY supervised the data collection from the electronic
medical records and assisted in the preparation of the
manuscript.
Acknowledgements
The authors gratefully acknowledge the support of the staff of Mediant 
Institute for mental health in Enschede and all participating general practi-
tioners. We would like to thank the disaster survivors who completed the 
surveys. We wish to thank Yvonne Luyten-de Thouars and Petra ten Veen 
for assistance with data collection. We thank Dr. Douglas Fleming of the 
Birmingham Research Unit of the Royal College of General Practitioners, 
for valuable comments to an earlier version of this article. This research 
project has received a grant from the Ministry of Public Health, Welfare and 
Sports in the Netherlands.
References
1. Norris FH, Friedman MJ, Watson PJ, Byrne CM, Diaz E, Kaniasty K:
60,000 disaster victims speak: Part I. An empirical review of
the empirical literature, 1981–2001.  Psychiatry 2002,
65:207-239.
2. Green BL, Grace MC, Vary MG, Kramer TL, Gleser GC, Leonard AC:
Children of disaster in the second decade: a 17-year follow-
up of Buffalo Creek survivors.  J Am Acad Child Adolesc Psychiatry
1994, 33:71-79.
3. Green BL, Lindy JD, Grace MC, Gleser GC, Leonard AC, Korol M,
Winget C: Buffalo Creek survivors in the second decade: sta-
bility of stress symptoms.  Am J Orthopsychiatry 1990, 60:43-54.
4. Yzermans J, Donker G, Vasterman P: The impact of disasters:
long term effects on health.  In Public health in Europe – 10 years
European Public Health Association Edited by: Kirch W. Heidelberg:
Springer; 2004:317-341. 
5. Young BH, Ford JD, Ruzek JI, Friedman MJ, Gusman FD: Disaster Men-
tal Health Services: A Guidebook for Clinicians and Administrators Menlo
Park, CA: The National Center for Post-Traumatic Stress Disorder;
2002. 
6. Wang X, Gao L, Zhang H, Zhao C, Shen Y, Shinfuku N: Post-earth-
quake quality of life and psychological well-being: longitudi-
nal evaluation in a rural community sample in northern
China.  Psychiatry Clin Neurosci 2000, 54:427-433.
7. Bryant RA, Sackville T, Dang ST, Moulds M, Guthrie R: Treating
acute stress disorder: an evaluation of cognitive behavior
therapy and supportive counseling techniques.  Am J Psychiatry
1999, 156:1780-1786.
8. Lindauer RJ, Gersons BP, van Meijel EP, Blom K, Carlier IV, Vrijlandt
I, Olff M: Effects of Brief Eclectic Psychotherapy in patients
with posttraumatic stress disorder: Randomized clinical
trial.  J Trauma Stress 2005, 18:205-212.
9. Boscarino JA, Galea S, Ahern J, Resnick H, Vlahov D: Utilization of
mental health services following the September 11th terror-
ist attacks in Manhattan, New York City.  Int J Emerg Ment
Health 2002, 4:143-155.
10. Elhai JD, North TC, Frueh BC: Health service use predictors
among trauma survivors: a critical review.  Psychol Serv 2005,
2:3-19.
11. Gavrilovic JJ, Schutzwohl M, Fazel M, Priebe S: Who seeks treat-
ment after a traumatic event and who does not? A review of
findings on mental health service utilization.  J Trauma Stress
2005, 18:595-605.
12. Brown SH, Fischetti LF, Graham G, Bates J, Lancaster AE, McDaniel
D, Gillon J, Darbe M, Kolodner RM: Use of electronic health
records in disaster response: the experience of Department
of Veterans Affairs after Hurricane Katrina.  Am J Public Health
2007:136-141.
13. Roorda J, Van Stiphout W, Huijsman-Rubingh R: Post-disaster
health effects: strategies for investigation and data-collec-
tion. Experiences from the Enschede firework disaster.  J Epi-
demiol Community Health 2004, 58:982-987.
14. Yzermans CJ, Donker GA, Kerssens JJ, Dirkzwager AJ, Soeteman RJ,
Ten Veen PM: Health problems of victims before and after dis-
aster: a longitudinal study in general practice.  Int J Epidemiol
2005, 34:820-826.
15. Den Ouden DJ, Dirkzwager AJ, Yzermans CJ: Health problems
presented in general practice by survivors before and after a
fireworks disaster: Associations with mental health care.
Scand J Prim Health Care 2005, 23:137-141.
16. Van Kamp I, van der Velden PG, Stellato RK, Roorda J, van Loon J,
Kleber RJ, Gersons BB, Lebret E: Physical and mental health
shortly after a disaster: first results from the Enschede fire-
work disaster study.  Eur J Public Health 2006, 16:252-258.
17. Lamberts H, Wood M: International Classification of Primary Care
Oxford: Oxford University Press; 1987. 
18. Britt H, Angelis M, Harris E: The reliability and validity of doc-
tor-recorded morbidity data in active data collection sys-
tems.  Scand J Prim Health Care 1998, 16:50-55.
19. Arrindell WA, Ettema JHM: SCL-90: Handleiding bij een multidimen-
sionele psychopathologie indicator [Manual for a multidimensional psycho-
patholgy indicator] Lisse: Swets & Zeitlinger; 1986. 
20. Derogatis LR: SCL-90-R: Administration, scoring, and procedures manual I
for the R(evised) version Baltimore: John Hopkins University School of
Medicine; 1977. 
21. Sundin EC, Horowitz MJ: Impact of Event Scale: psychometric
properties.  Br J Psychiatry 2002, 180:205-209.
22. Van der Ploeg E, Mooren TT, Kleber RJ, van der Velden PG, Brom D:
Construct validation of the Dutch version of the impact of
event scale.  Psychol Assess 2004, 16:16-26.
23. Horowitz M, Wilner N, Alvarez W: Impact of Event Scale: a
measure of subjective stress.  Psychosom Med 1979, 41:209-218.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Public Health 2007, 7:173 http://www.biomedcentral.com/1471-2458/7/173
Page 10 of 10
(page number not for citation purposes)
24. Aaronson NK, Muller M, Cohen PD, Essink-Bot ML, Fekkes M, Sand-
erman R, Sprangers MA, Te Velde A, Verrips E: Translation, valida-
tion, and norming of the Dutch language version of the SF-
36 Health Survey in community and chronic disease popula-
tions.  J Clin Epidemiol 1998, 51:1055-1068.
25. Van der Velden PG, Grievink L, Kleber RJ, Drogendijk AN, Roskam
AJR, Marcelissen FGH, Olff M, Meewisse ML, Gersons BPR: Post-dis-
aster mental health problems and the utilization of mental
health services: A four-year longitudinal comparative study.
Adm Policy Ment Health 2006, 33:279-288.
26. SPSS for Windows, Rel. 11.5.1 Chicago: SPSS Inc; 2000. 
27. Tello JE, Mazzi M, Tansella M, Bonizzato P, Jones J, Amaddeo F: Does
socioeconomic status affect the use of community-based
psychiatric services? A south Verona case register study.  Acta
Psychiatr Scand 2005, 112:215-223.
28. Koenen KC, Goodwin R, Struening E, Hellman F, Guardino M: Post-
traumatic stress disorder and treatment seeking in a
national screening sample.  J Trauma Stress 2003, 16:5-16.
29. Mathers CD, Schofield DJ: The health consequences of unem-
ployment: the evidence.  Med J Aust 1998, 168:178-182.
30. Ahs AM, Westerling R: Health care utilization among persons
who are unemployed or outside the labour force.  Health Policy
2006, 78:178-193.
31. Riad JK, Norris FH: The influence of relocation on the environ-
mental, social and psychological stress experienced by disas-
ter victims.  Environ Behav 1996, 28:163-182.
32. Van der Velden GP, Grievink L, Dorresteijn AM, Van Kamp I, Drogen-
dijk AN, Christiaanse B, Roskam AJ, Marcelissen F, Olff M, Meewisse
M, Gersons BPR, Kleber RJ: Psychische klachten en het gebruik
van de geestelijke gezondheidszorg na de vuurwerkramp
Enschede. Een longitudinaal vergelijkend onderzoek [Psy-
chological problems and the use of mental health services
after the fireworks disaster at Enschede. A longitudinal com-
parative study].  Tijdschrift voor Psychiatrie 2005, 47:571-582.
33. Soeteman JH, Yzermans CJ, Kerssens JJ, Van den Bosch WJ, Van der
Zee J: Health problems presented to the general practitioner
by immigrants prior to and following a disaster.  . submitted
for publication
34. Frueh B, Elhai J, Monnier J, Hamner M, Knapp R: Symptoms pat-
terns and service use among African American and Cauca-
sian veterans with combat-related PTSD.  Psychol Serv 2004,
1:22-30.
35. Boscarino JA, Adams RE, Stuber J, Galea S: Disparities in mental
health treatment following the World Trade Center Disas-
ter: Implications for mental health care and health services
research.  J Trauma Stress 2005, 18:287-297.
36. Norris FH, Alegria M: Mental health care for ethnic minority
individuals and communities in the aftermath of disasters
and mass violence.  CNS Spectr 2005, 10:132-40.
37. Norris FH, Kaniasty KZ, Scheer DA: Use of mental health serv-
ices among victims of crime: frequency, correlates, and sub-
sequent recovery.  J Consult Clin Psychol 1990, 58:538-547.
38. Verheij R, Jabaaij L, De Bakker D, Abrahamse H, van den Hoogen H,
Braspenning J, Van Althuis T, Rutten R: Jaarrapport LINH 2001. Cijfers
uit het Landelijk InformatieNetwerk Huisarstenzorg: contacten, verwijzin-
gen en voorschrijven in de huisartspraktijk Utrecht/Nijmegen: NIVEL/
WOK; 2002. 
39. Yzermans CJ, Dirkzwager AJE, Den Ouden DJ, Kerssens JJ, Donker JJ,
Ten Veen PMH, Van Nispen RMA, Luyten-de Thouars YCH, Soete-
man JH: Monitoring gezondheid getroffenen Vuurwerkramp Enschede
[Health monitoring victims Enschede firework disaster] Utrecht: NIVEL;
2003. 
40. North C, Nixon S, Shariat S, Mallonee S, McMillen JC, Spitznagel EL,
Smith EM: Psychiatric disorders among survivors of the Okla-
homa City bombing.  JAMA 1999, 282:755-762.
41. Dirkzwager AJE, Grievink L, Van der Velden PG, Yzermans CJ: Risk
factors for psychological and physical health problems after
a man made disaster.  Br J Psychiatry 2006, 189:144-149.
42. Grievink L, Van der Velden PG, Yzermans CJ, Roorda J, Stellato RK:
The importance of estimating selection bias on prevalence
estimates shortly after a disaster.  Ann Epidemiol 2006,
16:782-788.
43. Jaycox LH, Marshall GN, Schell T: Use of mental health services
by men injured through community violence.  Psychiatr Serv
2004, 55:415-20.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2458/7/173/pre
pub